Condensation of D-glucose, o-phenylenediamine and N,N-benzylphenylhydrazine hydrochloride (NNBPHH) in a onepot reaction, or condensation of 2-(D-arabino-tetritol-1-yl) quinoxaline and NNBPHH, gave 3-(D-erythro-glycerol-1-yl)-1-phenyl-1H-pyrazolo [3,4-b]quinoxaline. The structure of the latter was determined by 1 H NMR spectroscopy and by synthesis using phenylhydrazine hydrochloride instead of NNBPHH. Condensation of D-glucose and 4,5-dichloro-ophenylenediamine gave 6,7-dichloro-2-(D-arabino-tetritol-1-yl)quinoxaline, which upon condensation with NNBPHH gave the corresponding 6,7-dichloro-3-(D-erythro-glycerol-1-yl)-1-phenyl-1H-pyrazolo [3,4-b]quinoxaline. The structure and mechanism of formation of these compounds are discussed.
Introduction
Pyrazolo [3,4-b] quinoxalines are compounds of biological interest as antimicrobial agents [2] . Some of them have tuberculostatic activity in vitro, [3] while others show antifungal [4, 5] , antiviral [6] , anti-proliferative [7] antibacterial [8] , antihypertensive [9] activities. Saccharidederived 1-phenyl-1H-pyrazolo [3,4-b] quinoxalines are prepared, either by a one-pot reaction of the sugar, o-phenylenediamine, and phenylhydrazine hydrochloride in acidic medium, or by first preparing the saccharide quinoxaline intermediate (from the sugar and o-phenylenediamine) and then condensing the isolated quinoxaline derivative with phenylhydrazine hydrochloride in acidic medium [9] Previously, we have synthesized a series saccharide 1-aryl-1H-pyrazolo [3,4-b] quinoxalines by the one-pot reaction and converted them into C-nucleoside analogs [11] . The success of the synthesis depends on the type of hydrazine derivative used [12] . The role of arylhydrazine in this reaction, is similar to that has in the osazone formation [13] . In addition, to becoming part of the pyrazolo [3,4-b] quinoxaline molecule, the arylhydrazine serves as a condensing agent, being reduced to aniline and ammonia [14] . In this work, the pyrazolo [3,4-b] quinoxaline reaction is studied using the asymmetrically disubstituted N,N-benzylphenylhydrazine hydrochloride (NNBPHH) in order to investigate the role of benzylphenylhydrazine in this reaction.
Results and Discussion
The one-pot condensation of D-glucose, o-phenylenediamine (1), and N,N-benzylphenylhydrazine hydrochloride in acidic medium gave a crystalline pale yellow compound which was identified as 3-(D-erythro-glycerol-1-yl)-1-phenyl-1H-pyrazolo [3,4-b] quinoxaline (3). Compound 3 was also obtained by condensation of 2-(D-arabino-tetritol-1-yl)quinoxaline (2) and NNBPHH in acidic medium. These results indicate that 2 is an intermediate during the formation of 3, which reacts with NNBPHH in acidic medium to give N,N-benzylphenylhydrazone intermediate "A" (Scheme 1). The unisolated intermediate "A" is then cyclized by the excess NNBPHH with elimination of the benzyl group in the form of toluene giving 3. The cyclization of the intermediate "A" takes place by two ossible routes: 1) either by removal of the benzyl group in the form of toluene giving compound 3 or by 2) removal of the phenyl group in the form of benzene giving compound 4. The route 1) is more favorable by benzylic elimination of toluene. Compound 4 obtained by elimination of benzene was not isolated from the reaction mixture. Compound 3 was synthesized by an alternate route, using phenylhydrazine hydrochloride (instead of NNBPHH) either by the one-pot reaction, or by condensing 2 with phenylhydrazine hydrochloride in acidic medium. This reaction takes place through the formation of N-phenylhydrazone intermediate "B" which is cyclized by the excess phenylhydrazine hydrochloride giving compound 3. The two compounds obtained by using either NNBPHH or phenylhydrazine hydrochloride were identical, having the same melting and mixed melting points. In addition, the 1 H NMR spectra were identical. These results confirm that the cyclization of the intermediate "A" takes place with the elimination of the benzyl group in the form of toluene instead of the phenyl group in the form of benzene. Acetylation of 3 gave the tri-Oacetyl derivative 5.
Condensation of D-glucose and 4,5-dichloro-o-phenylenediamine (6) afforded 6,7-dichloro-2-(D-arabino-tetritol-1-yl)quinoxaline (7) which was reacted with NNBPHH in acidic medium, to afford the corresponding 6, (8) . Similarly, the reaction took place in the same manner through the formation of the corresponding hydrazone intermediate A which is cyclized by elimination of the benzyl group in the form of toluene giving 8. Compound 8 was also obtained from the reaction of D-glucose, 6 and phenylhydrazine hydrochloride (instead of NNBPHH) in a one-pot reaction in acidic medium. This reaction takes place through the formation of the corresponding hydrazone intermediate B which is cyclized by the excess phenylhydrazine hydrochloride to give compound 8. The two compounds obtained from D-glucose and 6 using either NNBPHH or phenylhydrazine hydrochloride were identical, having the same melting and mixed melting points and the same NMR spectral pattern. The 1 H NMR spectrum of 8, showed the absence of signals corresponding to H-6 and H-7 present in the spectrum of 3.
Conclusion
Condensation of D-glucose, o-phenelenediamine and N, N-benzylphenylhydrazine hydrochloride (NNBPHH) in a one pot reaction gave 3-D-erythro-glycerol-1-yl)-1-phenyl-1H-pyrazolo [3,4-b] quinoxaline with the elimination of toluene. The same product was obtained by condensation of 2-(D-arabino-tetritol-1-yl)quinoxaline and NNBPHH in acidic medium. The structure of the products was obtained by getting the same product by condensation of Dglucose, o-phenylenediamine and phenylhydrazine hydrochloride in a one pot reaction. Using D-glucose, 4,5-dichloro-o-phenylenediamine and NNBPHH in a one pot reaction gave the corresponding 6,7-dichloro-3-(D-erythroglycerol-1-yl)-1-phenyl-1H-pyrazolo [3,4-b] quinoxaline. The same product was obtained by condensation of 6,7-dichloro-2-(D-arabino-tetritol-1-yl)quinoxaline and NN-BPHH.
Experimental

General Methods
Melting points were determined with a Fisher-Johns melting point apparatus and are uncorrected. Evaporations were performed under diminished pressure below 60˚C. Thin layer chromatography (TLC) was conducted on silica gel (Kiesel gel G, Merck) with solvent A, (10:1 CHCl 3 -MeOH); solvent B, (3:1 EtOAc-hexane); solvent C, (3:1 C 6 H 6 -EtOH); and solvent D, (5:1 CHCl 3 -EtOH). Compounds were detected under short wavelength UV light at 254 nm. IR absorption spectra were recorded with Perkin-Elmer 1430 instrument. UV absorption spectra were recorded with Perkin-Elmer Lambda 48 instrument.
1 H NMR spectra were recorded with Varian FT 80 MHz and JEOL EX 400 MHz spectrometers and chemical shifts were reported in units (ppm) relative to Me 4 Si. 13 C NMR spectra were recorded with JEOL EX 400 instrument at 100.4 MHz. Combustion analyses were performed in the Department of Chemistry, Alexandria University, Alexandria, Egypt.
Synthesis of 3-(D-erythro-glycerol-1-Yl)-1-phenyl-1H-pyrazolo[3,4-b]quinoxaline (3)
By Condensation of D-Glucose, 1 and NNBPHH in a One Pot Reaction
A solution of D-glucose (0.12 g, 0.6 mmol) in water (10 mL) was heated with 1 (0.07 g, 0.6 mmol), NNBPHH (0.8 g, 3 mmol), and AcOH (1.5 mL), in a sealed flask for 8 h in a boiling water bath. The flask was cooled, opened, and the precipitate obtained was filtered off, washed successively with water, 50% EtOH, and Et 2 O, then dried; yield 0.1 g (45.5%). The crude product was recrystallized from 1-propanol, to give yellow needles of 3, m.p. 216-217C (lit. [10, 15] 
By Condensation of 2 and NNBPHH
A suspension of 2 [16] (0.013 g, 0.5 mmol) in water (10 mL) was heated with NNBPHH (0.6 g, 2.5 mol), and AcOH (1 mL), in a sealed flask for 8 h in a boiling water-bath. The flask was cooled, opened, and the precipitate obtained was filtered off, washed successively with water, 50% EtOH, and Et 2 O, then dried; yield 0.1 g (58.8%). It was recrystallized from 1-propanol, to give yellow needles of 3, m.p. and mixed m.p. (method 4.2.1) 216˚C -218˚C; TLC (solvent A) showed the same R f and the same 1 H NMR spectral pattern as the product obtained from method 4.2.1.
From D-Glucose, 1 and Phenylhydrazine
Hydrochloride in a One Pot Reaction A solution of D-glucose (1 g, 5 mmol) in water (50 mL) was heated with 1 (0.5 g, 5 mmol), phenylhydrazine hydrochloride (3.6 g, 25 mmol), and AcOH (1.3 mL), in a sealed flask for 6 h in a boiling water-bath. The flask was cooled, opened, and the precipitate obtained was filtered off, washed successively with water, 50% EtOH, and 
6,7-Dichloro-2-(D-arabino-tetritol-1-Yl)quinoxaline (7)
A solution of D-glucose (0.4 g, 2 mmol) in water (10 mL) was heated with 6 (0.4 g, 2 mmol), hydrazine hydrate (1 mL), conc. HCl (0.5 mL), and AcOH (0.5 mL) in a sealed flask for 6 h in a boiling water bath. 
From D-Glucose, 6 and Phenylhydrazine
Hydrochloride in a One Pot Reaction A solution of D-glucose (1 g, 5 mmol) in water (50 mL) was heated with 6 (0.9 g, 5 mmol), phenylhydrazine hydrochloride (3.6 g, 30 mmol), and AcOH (1.3 mL) in a sealed flask for 6 h in a boiling water-bath. The flask was cooled, opened, and the precipitate obtained was filtered off, washed successively with water, 50% EtOH, and Et 2 O, then dried; yield 0.9 g (40%). It was recrystallized from 1-propanol to give yellow needles of 8, m.p. and mixed m.p with 8 (from method 4.5.1), 222˚C -223˚C; TLC (solvent D) showed the same R f and the same NMR spectral pattern.
Acknowledegments
We are grateful to The Research Council of Norway for a fellowship to M. A. S.
